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South America has a great number of offshore islands, particularly in

the fjord region of southern Chile, but there are also other truly oceanic is-

lands lying far from the mainland and composed entirely of volcanic material.

In this paper I shall attempt to present a general account of the composition

of the terrestrial faunas of the oceanic islands, and to show their relationships

with the faunas of other regions, before discussing the origin and possible

antiquity of their older elements. Easter Island, Juan Fernandez, Desventura-

das, and the Galapagos will be considered here, but the isolated Salay Gomez

and the Cocos and Malpelo islands will not be dealt with because they are

not sufficiently well known. In table 1 is shown the location of the islands to

be considered, together with other basic data (see also fig. 1).

Easter Island

This remote island has a low and uniform topography relieved by a few

craters which have no human record of volcanic activity. It is fairly arid, hav-

ing no streams, lakes, or swampland, and showing surface water only in the

depths of three of the craters. Its climate is warm-temperate, with its rainfall

evenly distributed through the year (Cfa in the Koppen-Geiger classification).

It is the only island of the four with a native human population. Man

and his domestic animals, particularly sheep, have been largely responsible

for the impoverishment of the flora and for this reason Easter Island has only

31 species of flowering plants. Skottsberg, in 1928, was therefore able to say
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PASCUA(Easter)

Lat. 27° 10'

Long. 109° 26'

Area 118 km^

Alt. 530 m
Rainfall 1149 mm

Temp. 20.4 C

GALAPAGOS
Lat. 00°00'

Long. 89° 00'

Area 7643 km^

Alt. ISOO m

Rainfall 665 mm

Temp. 23.6 C
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DESVENTURADAS

Lat. 26° 19'

Long. 79° 47'

Area 7 km ^

Alt. 478 m

Rainfall + 600 mm

Temp. 17.3 C

JUAN FERNANDEZ
Lat. 33° 44'

Long. 78° 50'

Area 185 km

Alt. 1500 m

Rainfall 1152 mm

Temp. 15.3 C
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Table 1. Data on four island groups of the southeastern Pacific Ocean.
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Table 2. Climatological data for Easter Island.

LATITUDE 27° 10' S



No. 44) KUSCHEL: GALAPAGOSSYMPOSIUM 83

Table 3- Composition of the terrestrial fauna of Easter Island.
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Table 5- Climatological data of Juan Fernandez (Masatierra).

LATITUDE 33° 37' S LONGITUDE78° 52' W ALTITUDE 6 m.
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Table 6. Composition of the terrestrial Arthropod fauna of Juan Fernandez.
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Table 7. Percen
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A point worth noting in table 8 is that the lepidopterous species out-

number both the Diptera and the Coleoptera.

As the first intensive collecting of the small animal life took place only
at the end of 1960, much of the material yet remains to be determined by spe-
cialists. Although the flora of the island only slightly resembles that of Juan
Fernandez, the fauna is much more closely related. The percentage of endem-
ism seems. to be appreciably lower than on Juan Fernandez, but there are not-

able examples of endemism in both species and genera. Our knowledge to date

enables us to distinguish four endemic genera in the Insecta, a genus of Calli-

phoridae related to Callyntropyga of Juan Fernandez, two genera of Curculion-

idae (Cossoninae) found only on Thamnosens and related to the Juan Fernan-

dez fauna, and a carabid of problematical relationships, but certainly with no

closely related genera in Juan Fernandez or on the Chilean mainland. A few

other genera, formerly considered endemic in Juan Fernandez, are also repre-

sented on San Ambrosio, although not by the same species. It cannot be doubted

that the terrestrial fauna of the Islas Desventuradas is closely related to that

of Juan Fernandez unlike the flora which is only distantly related as a whole.

Galapagos

These islands form an archipelago situated on the Equator some 950 km.

(510) miles) from the nearest South American coast. They comprise 15 largish

islands together with a host of smaller islands. Their total area is more than

40 times greater than Juan Fernandez and they offer a wider variety of envi-

ronments, with arid and moist areas and with an altogether richer vegetation
as they have nearly four times the number of plant species.

The terrestrial vertebrate fauna is comparably well known but the same

cannot be said for the invertebrates. Information on the invertebrates is very

widely scattered, so that it is extremely difficult to obtain a concise overall

picture of the Galapagos fauna, but I have been able to collate all known pa-

pers on the Coleoptera and this is given in table 11 where it is compared with

data for Juan Fernandez.

Within any geographical zone there is a clear enough observable ratio

of flowering plants to insects. The ratio varies with the incidence of endem-

ism. On the basis of this ratio and the number of plants known to exist in the

Galapagos Islands one would expect to find at least 550 to 800 species of

Coleoptera, but up to now there are recorded only 190 species; that is to say,

between a third and a quarter of the expected number. Moreover, the usual ratio

of Carabidae to Curculionidae is roughly 1:5 and it is extremely strange that

more Carabidae than Curculionidae are recorded for the Galapagos. From these

facts we can only deduce that the Galapagos fauna has been selectively and

incompletely collected.
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Table 9. Climatological data of San Cristobal (Chatham I.}, Galapagos.

LATITUDE 00° 54* S LONGITUDE08° 37' W ALTITUDE 2.7
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Table 10. Climatological data of Seymour Island, Galapagos.
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are much more effective dispersal agents than is commonly conceded. That

such agents do play a part in the repopulation of islands is not doubted, but

as far as these particular islands are concerned it is easy enough to point to

a series of components of the fauna which could not have been so transported,

at least not across the natural barriers as they are today. I shall attempt to

tackle this problem, beginning with Juan Fernandez and the Desventuradas.

Geological studies have shown that the Chilean coast south of Valpa-

raiso had more or less the same coastline in the late Cretaceous as at the

present. During the Eocene, however, we know that an important movement

occurred between the 38th and 45th parallels, as this region completely lacks

Eocene sedimentary rocks, and the next marine sediments to appear are of late

Oligocene age, beginning with Navidad strata. This means that during the

Eocene and most of the Oligocene there was formed a continuous ridge of land

which cut off the present coast from the sea. This unstable mass was called

"Land of Juan Fernandez" by Briiggen (1950) and this distinguished geolo-

gist presumed that this land extended obliquely northwards to Juan Fernan-

dez, embracing the Desventuradas, for between these islands there is today
a submarine chain nowhere deeper than 1.430 m.

It is difficult to reconcile the proposed recent origin of the islands with

our certain knowledge that Juan Fernandez and the Desventuradas contain an

abundance of primitive elements in their flora and fauna and it is easier to ac-

cept Brilggen's hypothesis of the islands' origin. That is that, far from being

of Pliocene or Pleistocene age, the islands are the relics of an older exten-

sive land-mass which had direct connection with the continent or at least was

very much closer to it than are the islands today, so permitting dispersal of

the flora and fauna until the very late Tertiary when it is supposed a final

subsidence isolated the present-day islands which are basically volcanic cones.

On the basis of Briiggen's hypothesis, which is founded on some geolo-

gical facts, Skottsberg was able to understand and explain the Eocene flora

of Juan Fernandez and also the high incidence of endemisms in genera and

species. The occurrence of a subantarctic flora on the peaks of Masafuera,

however, is still not satisfactorily explained for the ocean currents cannot be

considered a likely means of transporting plants to island peaks, the present-

day winds do not lie in the right direction, and we do not now observe bird mi-

grations between southern Chile and Juan Fernandez. On the other hand, it is

interesting to note that the subantarctic element in the flora is not paralleled

in the fauna.

As far as the terrestrial fauna is concerned, with its remarkable degree

of generic and specific endemism and its high percentage of species related

to those in southern Chile, the hypothetical "Land of Juan Fernandez" accounts

completely for its presence in the islands. Nevertheless, I would like to draw

attention to two facts of importance:
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(1) The number of species of Coleoptera in the leaf litter is startlingly
low despite the favorable conditions for development of such a faunal group.

Most of the elements characteristic of southern Chile are missing, this being

especially true of the Pselaphidae, Melandryidae, and Curculionidae(Crypto-

rhynchinae.)

(2) Among the flying insects, such as the Neuroptera and especially the

Diptera, a large number of species are common to Juan Fernandez and south-

ern Chile, or at least extremely closely interrelated, but many of these are

found only in forests or their surrounds and not near the Chilean ports from

which ships set sail for the islands. This makes it almost impossible for these

species to have been transported to the islands by man 's agency. While on

the subject of flying insects, I might here interpolate some mention of certain

birds which can scarcely have reached the islands under their own power in

conditions as they are today; I have in mind such species as Spizitornis fer-

nandezianus, Cinclodes oustaleti baeckstroemi, and Aphrastura masafuerae.

The first point, concerning the Coleoptera fauna of the leaf litter, seems
to suggest that the Eocene fauna of the leaf litter lacked this element or, and

perhaps more likely, that the "Land of Juan Fernandez" was not entirely con-

tinuous but interrupted here and there sufficiently to prevent the dispersal of

those species belonging exclusively to the soil. We can hope to get nearer

the truth of this matter once the hypogeous fauna has been carefully studied.

There is another geological fact worth mentioning here. Along the whole

length of coast from the 5th parallel (Payta) in northern Peru to just beyond
the 32nd parallel (to the North of Valparaiso), there are found no marine sedi-

ments from the Eocene to the early Pliocene. This means that throughout this

considerable period the coastline must have lain in what is now the Pacific

Ocean, but we know nothing about this addition to the continental margin,

which disappeared only in the late Pliocene. It is worth repeating here that

the flora of San Felix and San Ambrosio is most closely related to that of Ata-

cama, the mainland region immediately opposite the islands, and I might add

that it is extremely difficult to account for this by means of the usual agents

of dispersion, for neither atmospheric nor sea currents run in the required di-

rection and birds do not now migrate from Atacama towards the islands.

On the origin of life on the Galapagos, if I may move on to this last

group of islands, much has been written and one might almost say that the

number of opinions equals the number of authors. If one compares its flora

and fauna with that of Juan Fernandez, it is immediately apparent that its in-

cidence of generic and specific endemisms is proportionally lower, and also,

that its species do not display, as a whole, so many primitive features. On

these grounds we do not expect such an early origin of life in the Galapagos
as in Juan Fernandez and the Desventuradas. As there is an ample evidence

of important geological changes throughout the whole of the Tertiary along
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Table 11. The Coleoptera o( Galapagos and J nan Fernandez compared.

Galapagos
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Table 11. Continued
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I might be permitted to express a personal view, I would say without much

hesitation after having studied my own group of the fauna of all the islands,

and making the considerable assumption that one can extrapolate from this

group, that the Galapagos' fauna is considerably younger than that of Juan

Fernandez and the Desventuradas. I would also say that the fauna of these

last two remote groups of islands mostly dates back to the Eocene and part of

of the Oligocene, while the Galapagos fauna, including the terrestrial verte-

brates, might go back only to the Pliocene or, even, to the end of the Plio-

cene and to the Pleistocene.

Summary

After a brief description of Easter Island, Juan Fernandez, the Desven-

turadas, and the Galapagos, there follows a general account of the terrestrial

faunas and their relationships with other biogeographic regions. All the base-

ment rock now visible on the islands is volcanic and young in geological time,

probably of the late Pliocene.

The incidence of endemisms in species, genera, and even higher sys-

tematic categories is considerably more in Juan Fernandez and the Desven-

turadas than in the Galapagos and it is concluded that most of the life on these

former groups is of more ancient origin than in the Galapagos. Geological evi-

dence suggests that during the Eocene there existed between parallels 38 and

45 along what is now the coast of Chile, an extension of the land surface

which probably embraced Juan Fernandez and the Desventuradas. The struc-

ture of the basement rocks of these islands consisting of basalts and tuffs,

also the small degree of erosion and denudation of the islands, do not indicate

an age earlier than Pliocene for these two groups of islands. It is concluded

that the last remnants of Briiggen's "Land of Juan Fernandez" can only have

disappeared finally beneath the sea in very recent times and this supposition

is sufficient to explain the presence of the younger elements of the flora and

fauna on these islands.

The date of the origin of life on the Galapagos is still an open field for

speculation for, while sea bottom soundings have provided no evidence for the

presence of emerged land of any sort between the continent and islands dur-

ing the late Tertiary, the greater part of the Galapagos fauna, if not all of it,

is relatively young.
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